Bone marrow transplantation as a strategy for tolerance induction in the clinic.
The only way to overcome the need for life-long immunosuppression in a transplant recipient is to induce tolerance. Deletional tolerance can be reliably achieved with the induction of mixed chimerism through transplantation of donor bone marrow (BM). Despite the development of increasingly milder BM transplantation (BMT) animal models, BM engraftment in humans still requires considerably toxic conditioning and puts patients at risk for the development of GVHD. However, in a proof-of-concept trial, mixed chimerism and tolerance have been successfully induced in highly selected patients suffering from both end-stage renal disease and multiple myeloma. Meanwhile, there has been notable progress in developing advanced experimental BMT regimens, in particular through the use of costimulation blockers. Costimulation blockade in rodent models allowed the design of BMT protocols entirely devoid of irradiation. Costimulation blockers have also succeeded in more complex protocols in non-human primates. They are under clinical evaluation in renal transplantation as immunosuppressive therapy. Costimulation blockade may lead the way for the development of milder BMT protocols and broader application of mixed chimerism in organ transplantation.